M ost ingested foreign bodies pass through the gastrointestinal tract without causing any intestinal damage or other complications. However, several reports have described sharp pointed objects, such as pins (1), fish bones (2) and wooden toothpicks (3,4), perforating the gut and migrating to the liver, causing pyogenic liver abscess. According to our review, there has not been a reported case of pyogenic liver abscesses caused by a piece of blunt-ended wooden clothespin. In this report we examine two cases of foreign body (a wooden clothespin and a toothpick) perforation of the gut with associated pyogenic liver abscesses. The cases described here illustrate the difficulties of preoperative diagnosis and emphasize the need for attention towards this rare but serious problem.
phosphatase. Serum amylase was normal. Renal function studies were normal. Electrolytes showed hyponatremia of 129 mmol/L. Abdominal plain films revealed multiple airfluid levels in the right upper quadrant. Two metallic foreign bodies (one in the left upper quadrant and the other in the right lower quadrant) were also identified ( Figure 1) . Chest x-ray showed an elevated right hemidiaphragm, a small right pleural effusion and some right-sided atelectasis.
An exploratory laparotomy revealed dense adhesions with fibrin deposition in the right upper quadrant and a 500 mL, foul-smelling subcapsular hematoma on the anterosuperior surface of the right lobe. The region was examined, debrided and drained. Multiple gastric foreign bodies were palpable in the stomach. Foreign bodies -including part of a clothespin, a piece of a leather belt and two pieces of plastic -were removed following gastrotomy. The small and large bowel were unremarkable, with no signs of perforation. Bacteriology studies on the subphrenic abscess revealed growth of Streptococci viridans. Intravenous antibiotics clindamycin and gentamicin were given postoperatively.
The patient tolerated the procedure well and was stable initially. However, he developed recurrence of right upper quadrant pain after one week. Abdominal ultrasound ( Figure  2 ) and computed tomographic (CT) scan done later both showed the presence of an intrahepatic abscess and an unidentified foreign body. At second laparotomy, a gastrohepatic fistula from the lesser curve of the stomach to the left hepatic lobe was divided and oversewn. A wooden foreign body (7x0.6x0.2 cm), which resembled part of a clothespin, was removed from the intrahepatic abscess. The patient recovered from surgery uneventfully and was discharged home 10 days later. Case 2: A 63-year-old edentulous man presented with a three-day history of severe right upper quadrant pain associated with nausea and vomiting. The pain was dull in character, but markedly increased on direct palpation. Three weeks earlier he had been admitted to hospital and underwent investigations for epigastric pain. At that time, plain abdominal films and abdominal ultrasound were unremarkable. He was put on omeprazole and discharged home without definitive diagnosis. Past medical history was remarkable; he was a hepatitis B carrier and had an acute myocardial infarction six months before this admission.
On admission, the patient was febrile with a temperature With a presumptive diagnosis of acute cholecystitis, the patient was booked for a cholecystectomy. Preoperative ultrasound revealed a 3.5 cm abscess in the right lobe of the liver ( Figure 3 ). Radiological findings recommended percutaneous drainage of the abscess. Because of the change in the ultrasound from normal just three weeks previously, the surgeon decided to perform an exploratory laparotomy. The first part of the duodenum was densely adherent to the inferior surface of the liver. The gallbladder appeared normal. On dissecting the duodenum free from the liver, an abscess cavity within the inferior surface of the liver was entered. Following evacuation of the contents of the abscess cavity, a wooden toothpick 4 cm in length and 2 mm in diameter was found and removed from the abscess. Subsequent bacteriology on the abscess revealed a light growth of Klebsiella pneumoniae and of S viridans, and a scant growth of Candida albicans. The patient made a slow but uneventful recovery from his surgery.
DISCUSSION
Pyogenic hepatic abscesses are important but infrequent complications associated with significant morbidity and mortality resulting from ingested foreign bodies. Perforations of the bowel from ingested foreign bodies have been recognized as potential sources of liver abscesses. Infection spread via the biliary tree, portal system or arterial supply tends to cause multiple small abscesses, whereas direct extension and injury from foreign bodies usually produce large solitary abscesses (5). These symptoms are consistent with the findings in our cases. Each patient had a large solitary liver abscess caused by injury from wooden foreign bodies migrating from the gut. While the relationship between the physical nature of foreign bodies and the likelihood of perforation is not completely known, these circumstances suggest that long, hard and indigestible objects increase the risk of perforation.
Typically, foreign body perforations of the gastrointestinal tract that lead to hepatic abscesses are often not diagnosed preoperatively, as was the case in both our patients. The diagnosis of such conditions remains a challenging diagnostic problem for the clinician because it causes difficulty at each stage of the diagnostic process: history, physical examination, laboratory studies, imaging studies and laparotomy.
Foreign body ingestion occurs more commonly in children, the elderly or mentally impaired individuals. Other predisposing factors include impaired coordination of mastication, wearing dentures and intoxication due to substance abuse (6, 7) . Obtaining a reliable history in these patients can be challenging. Furthermore, most patients often have a long asymptomatic interval between ingestion and the appearance of symptoms. Only a few patients have recollection of swallowing foreign objects, which further impedes the diagnosis preoperatively. Our patients were similar to those at risk of foreign body ingestion: one was a mentally infirm patient and the other was an elderly adult who wore dentures. No history of swallowing foreign bodies was given in either case preoperatively. Only in retrospect, the second patient recalled swallowing a toothpick a month before surgery; he thought it had passed uneventfully. It is postulated that the pain this patient had experienced three weeks previously was a result of a perforation of his pylorus when he ingested a toothpick. This toothpick subsequently became embedded in the liver where it festered and resulted in the development of an abscess.
The clinical presentation is variable in patients who suffer from perforations of the gut with or without a liver abscess (5, 8) . Some patients may present with nonspecific constitutional symptoms such as malaise, anorexia, nausea and vomiting. Others may manifest with generalized abdominal pain, mimicking an acute abdomen, that can be easily misdiagnosed as appendicitis, cholecystitis, diverticulitis, mechanical bowel obstruction or incarcerated hernia. This point was illustrated in the second case; our patient was mistakenly diagnosed with probable acute cholecystitis before the ultrasound. The presence of liver abscesses was also entirely unsuspected in both cases before the ultrasound or CT scan. In the second case, even after ultrasound identified the abscess, its etiology remained uncertain and the diagnosis of foreign body ingestion was established only after laparotomy.
The results of laboratory studies of patients with pyogenic liver abscesses typically show leukocytosis and anemia. Alkaline phosphatase, aspartate aminotransferase, alanine aminotransferase, serum bilirubin and erythrocyte sedimentation rate are frequently elevated (5, 8) . In our cases, only the first patient showed an abnormal liver function test although both patients had liver abscesses. These findings suggest that routine laboratory tests may be helpful but not reliable in obtaining a correct etiological diagnosis.
The standard plain film is of limited assistance in suggesting the diagnosis because many foreign bodies (such as wooden material) are not radiopaque (9) . Free intraperitoneal air suggests perforation but it gives no hint as to its etiology. Ultrasonography is now the preferred initial investigation in patients with acute right upper quadrant pain (5, 8, 10 ). Ultrasonography can demonstrate abdominal abscesses and certain foreign bodies such as wooden materials. However, its utility is very operator-dependent; as illustrated in our second case, the toothpick was not prospectively diagnosed with ultrasonography, although on retrospective study the foreign body was visible as a tiny echogenic focus. The false negative ultrasound result was likely due to the lack of history available to the radiologist. Thus, the absence of a foreign body on ultrasound should not dissuade the clinician from the diagnosis. If a satisfactory ultrasonography cannot be obtained or if the clinician suspects the presence of abscesses associated with foreign body despite negative ultrasound, CT scanning is indicated. CT is particularly useful in patients in whom intestinal perforation or abdominal abscesses are suspected and in whom the clinical and standard radiological examinations are ambiguous (11) . In these patients an attentive evaluation of the CT scan may identify any intra-abdominal abscess and unsuspected foreign objects in the abdominal cavity. However, ultrasound and CT scans are not meant to be screening tests. Their use should be considered following a proper history and physical examination to address specific clinical suspicions.
The cause of an acute abdomen may be impossible to determine preoperatively. In our first case, the intrahepatic abscess or gastrohepatic fistula was not identified by the initial exploratory laparotomy. Although it is not clear why the liver abscess or the gastrohepatic fistula was missed, it is speculated that the finding of other foreign bodies in the gut lowered the surgeon's index of suspicion for other coexisting pathologies. Thus, laparotomy -in particular without the aid of imaging studies or a high level of suspicion -even with direct visual and manual exploration, does not guarantee identification of a source. In our second case, a liver abscess was discovered by ultrasound, which facilitated the retrieval of the foreign body at laparotomy. Effective management in pyogenic liver abscesses consists of removal of the infective focus, proper drainage of the abscess and appropriate antibiotic therapy. A common initial antibiotic regimen includes penicillin, an aminoglycoside and clindamycin (5) . In our first case, antibiotic therapy with gentamicin and clindamycin was given after the initial laparotomy. In retrospect, penicillin should have been added to the antibiotic regimen, especially given the positive culture for S viridans. Percutaneous drainage of liver abscesses guided by an ultrasonic technique or a CT scan has gained widespread acceptance (12) . However, the disadvantages of percutaneous drainage include the likelihood of the underlying etiology remaining undiagnosed and an increased risk of secondary procedure or operation (13, 14) . In the second patient, the surgeon decided to perform an exploratory laparotomy instead of a percutaneous drainage procedure to increase the likelihood of determining the underlying etiology. Nevertheless, the recommended initial therapy for pyogenic hepatic abscess is percutaneous drainage (8, 12 ). Yet, if the abscess is caused by a foreign body, as in our cases, then open drainage and removal are required.
CONCLUSIONS
These cases show the need for clinicians to have a high index of suspicion for possible complications from ingested foreign bodies in managing unexplained liver abscesses. Ultrasound and CT scan can be very valuable diagnostic adjuncts in these difficult cases. Any patient with known factors risk for ingestion of foreign bodies should arouse suspicion and be investigated further.
